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(54) BINDER RESIN COMPOSITION AND PROCESS FOR THE PRODUCTION THEREOF 

(57) The invention provides a novel binder resin 
composition. 

A binder resin composition characterized by com- 
prising cari:M)xyl group-containing chlorinated syndic- 
tactic polyolefin resin with chlorine content of 0.1 to 40 
wt.%, grafting level of a,p-unsaturated cart>oxyric add 
and/or its acid anhydride of 0.5 to 10 v\rL% and weight 
average molecular weight of 30000 to 220000 and 
organic solvent. 

The carboxyf group-containing chlorinated syndio- 
tactlc polyolefin obtainable from polyolefin resin pro- 
duced using metallocene compound exhibits good state 
of solution even If the chlorine content may be tow, and 
is excellent In the adherence to polydefink: prime mate- 
rial and the solvent resistance. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001 ] The present invention relates to a binder resin composition to be used when painting onto polyolefinic nnold- 
ings and a method for producing the same. 

[0002] Because of many advantages such as light weight, antirust and broad degree of freedom for design, in 
recent years, plastics are used broadly as the materials of automotive parts, electrical parts, building materials, etc. 
Above alt, because of low price and many excellent properties such as moldability, chemical resistance, heat resist- 
10 ance, water resistance and good electrical characteristics, polyolefinic resins are used In broad range as industrial 
materials and the growth of demand thereof \s also expected in future. Different from synthetic resins with polarity, how- 
ever, polyolefinic resin is nonpolar and crystalline, hence tt has also drawbacks of difficult painting and adhesion there- 
with. 

[0003] For treating before painting and adhesion, a method of activating the surface of molded products by plasma 
IS treatment or gas flame treatment, or a method of coating a primer (undercoating agent) having chlorinated polyolefin 
as a major component is adopted. 

[0004] For the painting of automotive bunnpers with polypropylene, for example, in Japanese Unexamined Patent 
Publication No. Sho 57-36128 and Japanese Patent Publication No. Sho 63-36624, primer compo^ons having chlo- 
rinated modified polyolefin as a major component are disclosed. 

20 [0005] Altiiough these primers comprising chlorinated products are excellent in the conventional adherence to poly- 
olefin, recentiy, prime materials with insuftictent adherence of printer have also appeared with high rigidlfication of prime 
materials, hence conventional chlorinated polyolefinic resins cannot con^espond suffidently as primers. 
[0006] As described above, it is the status quo that, with conventional chlorinated polyolefinic resins or their deriv- 
atives, strong adhesiveness has not been obtained to some prime materials. 

25 [0007] Said primer compositions and the like proposed so far were those having chlorinated tsotactic polypropylene 
obtained by chlorinating isotactic polypropylene (IPP) produced using Ziegler • Natta catalyst as a polymerization cata- 
lyst, as a major component In recent years, metallocene compounds have been developed as polymerization catalysts 
of polyolefin and, in Japanese Unexamined Patent Publication Nos. Hei 7-138325 and Hei 7-149975, etc., polymeriza- 
tion examples of syndiotactic polypropylene (SPP) produced using metallocene compound as a polymerization catalyst 

30 are disclosed. This SPP has features such as narrower molecular weight distribution, more potential of arbitrary control 
of molecular weight and fower melting point and glass transition point than those of IPP, and additionally, it is excellent 
in the transparency when converted to resin moldings, thus making it as a resin that more development can be expected 
hereafter. 

[0008] As one utilizing method of SPP, in Japanese Unexamined Patent Publication No. Hei 7-18016, examples of 
35 adhesives that use chlorinated products of syndiotactic polypropylene are disclosed. However, because these adhe- 
sives are simply using the chlorinated products of syndiotactic polypropylene, when using as primers at the time of 
painting onto PP moMlngs, they have a drawback of no adherence to upper paint. 

[0009] The purpose of the invention is to provide a binder resin composition with excellent solvent solubility, with 
excellent adherence to potypropylenk: prime materials, and also with excellent adherence to upper paint 

40 

SUMMARY OF THE INVENTION 

[0010] The inventors have solved the problems aforementioned with a binder resin connposition characterized t)y 
comprising carboxyl group-containing chlorinated syndiotactic polyolefin resin with chlorine content of 0.1 to 40 wt.%, 
45 grafting level of a,p-unsaturated carboxylic acid and/or its ackl anhydride of 0.5 to 1 0 wt% and we'^ht average molec- 
ular weight of 30000 to 220000 and organk: solvent 

DETAILED DESCRIPTION OF THE INVENTION 

50 [001 1 ] The polyolefin resin being raw material of the invention is a syndiotactic polyolefin produced by using metal- 
locene catalyst as a polymerization catalyst. It is possible to use syndiotactic polypropylene (SPP), propylene-a-olefin 
copolymer produced by using metallocene catalyst as a polymerization catalyst, or the like solely or by mixing two or 
more kinds. 

[001 2] The a-olefin component to be used in the propylene-a-olefin copolymer is preferable to be at least one kind 
55 of a-olefin with number of cart)on atoms of 2 or 4 to 6 selected from, for example, ethylene, 1-butene, 1-pentene, 4- 
methyl-1-petene, 3-methyl-1 -petene and 1-hexene. The ratio of propylene component to a-olefin component in the 
copolymer is not partk^ulariy restricted, but the propylene component is desirable to be not less than 50 mol%. 
[0013] The metallocene catalyst to be used here is a catalyst with metallocene compound of Group IV transitfon 
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metal combined with methylaluminoxane obtainable by hydrolyzing trimethylaluminum, and, upon polymerization of ole- 
fin, ft has such features that the molecular weight distribution is narrower, random copolymerizability is more mcellent 
resulting in nan-ower composition distribution and wider range of copolymerizable comonomers, compared with conven- 
tional Ziegler • Natta catalyst. 

5 [001 4] The syndiotactic polyotefin resin to be used in the binder resin composition of the invention can be produced 
by the publicly known method using metallocene catalyst As a concrete resin, Tlallo (trade name of syndiotactic poly- 
propylene from Mitsui Chemicals Inc.) can be used. 

[0015] The binder resin composition of the invention can be obtained by introducing a,p-unsaturated cartx)xyltc 
acid and/or its acid anhydride and chlorine to said syndiotactic polyolefin resin, and the production thereof is possible 
10 by two methods mentioned below. Namely, they are a method (first method) of graft polymerizing oc,p-unsaturated car- 
boxylic acid and/or its add anhydride beforehand onto syndiotactic polyolefin resin and then conducting chlorination 
reaction, and a metiiod (second method) of conducting chlorination reaction and then graft polymerizing a,p-unsatu- 
rated cart>oxylic add and/or its add anhydride. 

[0016] In following, the concrete produdng methods will t>e exemplified. In the first method, graft copotymerizing 

IS a,p-unsaturated carboxylic acid anchor its add anhydride first onto syndiotactic polyolefin resin can be performed by the 
publicly known methods; a method (melt method) of melting said resin by heating over nrrclting point in the presence of 
radical generator and reacting with (x,p-unsaturated carboxylic add and/or its acid anhydride, a method (solution 
method) of dissolving said resin into organic solvent and then reacting with a,p-unsaturated carboxylk: acid and/or its 
acid anhydride by heating under stirring in the presence of radical generator, and the like. 

20 [0017] In the case of melt method, there is an advantage of simple procedure, because of reacting for short time at 
a temperature of over melting point and under 400^0 using Banbury mixer, kneader, extruder, etc. 
[0018] While, in the case of solution method, it is desirable to use aromatic solvents such as toluene and xylene, 
but, besides, it may also be safe to use ester type solvent, ketone type solvent, etc. by mixing partially. TTie radical gen- 
erator to be used for the reaction can be selected appropriately from publicly known ones, but, parttoutarly, organic per- 

25 oxide type compounds are desirable. 

[0019] As said organic peroxide type compounds, for sample, di-t-butyl peroxide, dk:unnyl peroxide, t-butylcumyl 
peroxide, benzoyl peroxide, dilauryl peroxide, cumene hydroperoxide, t-tnJtyl hydroperoxide, 1,1-bis(t-butylperoxy)- 
3,5,5-trimethyk:yclohexane, 1,1-bis(t-butylperoxy)cydohexane, cydohexanone peroxide, t-butylperoxy t)enzoate, t- 
butytperoxy isobutyrate, t-butylperoxy-3,5,5-trimethylhexanoate, t-butylperoxy-2-ethylhexanoate, t-butylperoxy isopro- 

30 pylcart>onate, cumyiperoxy octoate, etc. are mentioned. 

[0020] In the case of solution method, however, because it is required to replace said solvent with chlorinating sol- 
vent such as chloroform, when conducting next chlorinating reaction after graft copotymerization of cx,p-unsaturated 
carboxylk; acW and/or its add anhydride, the melt method is preferable in the first method. 

[0021] Following chlorinating reaction is conducted by dissolving the syndiotactic polyolefin resin graft copotymer- 
35 ized with a,p-unsaturated carit)oxylic acid and/or its add anhydride into chlorine-containing soh/ent such as chloroform 
and then bk>wing-in gaseous chlorine while irradiating ultraviolet rays or in the presence of said organic peroxide. 
[0022] In the method of conducting chlorinating reaction and suocess^ely graft polymerizing a,p-unsaturated car- 
boxylk: add and/or its add anhydride being the second nrtethod, first, the syndiotactic polyolefin resin is dissolved into 
chlorine-containing solvent such as chloroform, the chlorinating reaction is conducted similarly to the case of the first 
40 method to produce chlorinated syndiotactc polyolefin resin, the solvent Is changed to a solvent such as toluene or 
xylene, and then a,p-unsaturated cart>oxyric add and/or its add anhydride is graft copolymerized in the presence of 
said organk: peroxide. This reaction can be implemented at a temperature of over 50^C and under boiling pdnt of sd- 
vent 

[0023] In the cases of the first method and second method, the purpose of graft copotymerizing a,P-unsaturated 
45 cart>oxylto add and/or its add anhydride onto syndlotactk; polyolefin resin is to provide the adherence to upper paint, 
when using the inventive binder resin composition as a primer. The polarity of chlorinated polyolefin is tow by nature, 
and, when using as a primer (undercoating agent) as it is, the adherence to PP prime material is good, but the adher- 
ence to upper paint with high polarity (e.g. polyurethane paint and melamine paint) is littie. It becomes important, there- 
fore, to enhance the polarity of chlorinated polyolefin by graft copotymerizing a,p-unsaturated carboxyfic add and/or its 
so acid anhydride. 

[0024] As usable oc, ^unsaturated cart)oxyric adds and/or their acid anhydrides, for example, maleic acid, citraconb 
acid, itaconk; add, aconrtk; acid and their acid anhydrides, acrylk; acid, methacryfic acid, f umaric acid, mesaconic add, 
etc. can be exemplified, but, conskiering the grafting ability to polyolefinic resin, maiek: anhydride is most suitable. 
[0025] In the invention, the amount to introduce cx,P-unsaturated carboxylk: ackJ and/or its acid anhydride through 
55 graft copotymerization is optimum to be 0.5 to 1 0 wt%. If less than 0.5 wt.%, then the adherence between primer com- 
position obtained and upper paint cannot be obtained sufficiently, and, if over 10 wL%, then the moisture resistance 
tends to decrease. 

[0026] The less the chlorine content of carboxyl group-containing chlorinated syndiotactic polyolefin resin, the bet- 
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ter the adherence to potypropylenic resin, but the solubility into organic solvent decreases, and, with increasing chlorine 
content, the adherence to potypropylenic resin decreases. Hence, the chlorine content is optimum to be 0.1 to 40 wt.%, 
preferably 1 to 30 wt%. 

[0027] In addition, the weight average molecular weight of carboxyl group-containing chlorinated syndictactic poly- 
5 olefin resin obtained, which was determined by means of gel permeation chromatography (GPC) making polystyrene 
resin as a standard, is preferable to be 30000 to 220000. If under 30000, then the coherence of resin is not enough, 
and, if over 220000, the spray workability decreases, whk^ is unpreferable. 

[0028] Moreover, the compositions of the invention are used usually after dissoh/ed into organic solvent. The solu- 
tion concentration may be selected appropriately depending on the uses, but, since too high or too tow solution concen- 

10 tration damages the painting workability, the resin concentration is preferable to be 5 to 30 wt%. 

[0029] The solvents to be used are preferable to be aromatic solvents such as toluene and xylene and, besides, 
ester solvents such as ethyl acetate and butyl acetate, ketone solvents such as methyl ethyl ketone and methyl isobutyl 
ketone, aliphatic solvents such as n-hexane and heptane, and aik^ydk: soh/ents such as cyclohexane, methylcyclohex- 
ane and ethytoydohexane can be used. Furthennore, for enhancing the stability on preservation of resin solution, it is 

15 preferable to add alcohols such methanol, ethanol and isopropyl akx)hol and prop^entc glycol ethers such as propylene 
glycol methyl ether, propylene glycol ethyl ether and propylene glycol tertiary-butyl ether in amounts of 1 to 20% to said 
solvents, solely or by mixing two or more kinds. 

[0030] To binder resin composition of the invention is a resin composition dissolved into organic solvent. The pro- 
duction of this resin composition is possible by replacing the chlorinating solvent such as chloroform with said solvent, 

20 utilizing the difference in boiling point Moreover, it may also be safe that, after added epoxy compound or the like to the 
reaction liquor having completed the reaction as a stabilizer, the stabilized material is solidified by supplying to a vent 
extruder equipped with solvent-removing suction at the part of screw shaft, and, thereafter, it is dissolved into said sol- 
vent The solidification can be implemented by the publicly known method known already, for example, by using a vent 
extruder equipped with undenvater cutting pelletizer at the blow-off port of extruder, vent extruder and pelletizer capable 

25 of cutting strand-like resin, or the like. 

[0031] The chlorinated polyolefin to be used for the binder resin composition of the Invention deteriorates with de- 
hydrochloric acid accompanied, when exposing to ultraviolet rays or high temperature. If the chlorinated polyolefin hap> 
pens to deteriorate due to de-hydrochloric acid, not only the coloring of resin, but also decreased physical properties 
such as decreased adherence to PP prime material, and aggravation of working environment due to freed hydrochloric 

30 acid are caused, hence the addition of stabilizer is essential. Partrcularly preferable as a stabilizer is epoxy compound. 
[0032] Although the epoxy compound is not particulariy restricted, one compatible with chlorinated resin is prefer- 
able, and such epoxy compound with epoxy equivalent of around 1 00 to 500 and with one or more epoxy groups per 
molecule can be exemplified. For example, epoxidated soybean oil and epoxidated linseed oil obtainable by epoxidating 
vegetable oils having natural unsaturated group with peradds such as peracetic acid, epoxidated fatty add esters 

35 obtainable by epoxidating unsaturated fatty adds such as olek^ acid, tall oil fatty add and soybean oil fatty acid, epoxi- 
dated alicyclic compound represented by epoxidated tetrahydrophthalate, and products obtainable by condensing 
bisphenol A or polyhydric ak»hol with epichlorohydrin, for example, bisphenol A glyddyl ether, ethylene glycol glyckJyl 
ether, propylene glycol glycidyl ether, glycerol polyglycidyl ether, sorbitol polyglycidyl ether, etc. are exemplified. More- 
over, monoepoxy compounds represented by butyl glycidyl ether, 2-ethylhexyl glyddyl ether, decyl glycidyl ether, stearyl 

40 glycidyl ether, allyl glycidyl ether, phenyl glyddyl ether, sec-butylphenyl glycidyl ether, tert-butylphenyl glyddyl ether, 
phenol polyethylene oxide glyddyl ether, etc. are ecemplified. Moreover, metallic soaps such as calcium stearate and 
lead stearate, organometairic compounds such as dibutyl tin dilaurate and dibutyl tin maleate and hydrotaldte com- 
pounds, whk:h are used a the stabilizers of poly(vinyt chloride) resin, can also be used, and it doesnt matter whether 
these are used in combination. 

45 [0033] The binder resin composition concerning the invention may be coated as it is for use, but it may be used after 
mixed with solvent, pigment and other additives. Moreover, though said composition exhibits balanced physical proper- 
ties of painted film by itself, but, if need be, cydized rubber, petroleum resin, cumarone-lndene resin, chlorinated poly- 
olefin resin, acrylic resin, alkyd resin, eta may be added additionally for use. 

[0034] One of the features of syndiotactk: polypropylene (SPP) lies in slightly lower crystallin'ity and also lower sof- 
50 tening temperature than isotactic polypropylene (IPP). Hence, even if the chlorine content may be made very low, the 
solubility into solvent is good. Yet, from the fact that the chlorine content can be set up low, the adherence to polyolefinic 
prime material is also good. Moreover, it is considered that, due to the enhanced polarity of resin by graft copolymeriz- 
ing o,^unsaturated carboxyfic acid and/or its add anhydride, the adherence to upper coating was achieved 
[0035] Furthermore, very narrow molecular weight distritnition (Mw/Mn = about 2) is also mentioned to be a feature 
55 of SPP In the invention, it has become clear that this narrow molecular weight distribution of chlorinated SPP contrib- 
utes to the improved high adherence. Namely, the low-molecular weight component becomes disadvantageous for the 
adherence to prime material and gasoline resistance, thus the chlorinated IPP containing much kiw-molecular weight 
component is poor in the solvent resistance, etc. 
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[0036] In following, the invention will be illustrated concretely based on examples, but the invention is not confined 
to these. 

EXAMPLE 

5 

[Example 1] 

[0037] Syndiotactic polypropylene (SPP from Mrtsui Chemicals Inc., Ml = 3.7g/10min) was fed into a biaxial 
extruder (LTD = 34, ^AOmm, first barrel through seventh barrel), and the themnal degradation was performed under con- 

10 ditions of retention time of 10 minutes and barrel temperature of 350°C (first barrel through seventh ban^el) to obtain 
SPP with melt viscosity of about 2000 mPa • s at 1 90°C. Five kg of this resin were molten by heating to 1 90°C in a four- 
neck flask attached with stirrer, cooling pipe, thermometer and dropping funnel. After the inside of flask was replaced 
with nitrogen for 10 minutes, 250g of maleic anhydride were put in over about 5 minutes while stirring, and then 20g of 
di-t'tnjtyl peroxide were added dropwise over at>out 30 minutes as a radk^al generator. After continued the reaction fur- 

15 ther for 30 minutes, unreacted maiek: anhydride was taken off while reducing the pressure in flask by aspirator. Next, 
this product was put into a glass-lined reaction vessel, SOL of chloroform were added, and gaseous chlorine was blown- 
in from the bottom of reaction vessel under pressure of 2kg/cm^ while irradiating ultraviolet rays to chlorinate. On the 
way, sampling was made six times, and, after the solvent chloroform was distilled off by evaporator, respectively, it was 
replaced with toluene to obtain a 30 wt.% toluene solution of each chlorinated SPP modified with maleic anhydride. As 

20 a stabilizer, Epk:ote 828 (from Ybka Shell Epoxy Co.) was added in amounts of 4% based on resin. 

[0038] In Table 1 , the chlorine content, grafting level of maiek; anhydride and weight average molecular weight of 
resins otytained are shown. The resin solutions obtained were alkywed to stand for a month at room temperature, but no 
changes were observed in the state of solution and appearance. 

[0039] One hundred grams of the resin solution (solids 30%) obtained or the resin solution (solids 30%) that was 
25 allowed to stand for a month and 20g of titanium dioxide were kneaded for 3 hours in a sandmlll, and then viscosity was 
adjusted with xylene so as to give 13 to 15 sec/20'*C through No. 4 Ford cup. This paint was painted onto a test plate 
that was extrusion molded with syndkitactk: polypropylene (SPP from Mrtsui Chemicals Inc., Ml = 3.7g/10min) by air 
type spray gun so as the film thk^ness to become about 10^. Next, cure type two-component urethane paint was 
painted (film thtekness: at)out 30 After dried for 30 minutes at SO'^C and allowed to stand for 24 hours at room tem- 
30 perature, the physical properties were evaluated. The test results of primer are shown in Table 2. 

[0040] Moreover, said paint with viscosity adjusted was painted onto an ultrahigh rigidity polypropylene plate (TX- 
933A from Mitsubishi chemfeal Ca) by air type spray gun so as the film thtekness to become about 1 0^m. Next, cure 
type two-component urethane paint was painted (film thickness: about 3p^m). After dried for 30 minutes at 80^ and 
allowed to stand for 24 hours at room temperature, the physk^l properties were evaluated. The test result of primer are 
35 shown In Table 3. 

[Example 2] 

[0041] Five kg of syndiotactic polypropylene (SPP from Mitsui Chemicals Inc., Ml = 3.7g/10min) were put into a 
40 glass-lined reaction vessel, SOL of chloroform were added, and gaseous chlorine was blown-ln from the bottom of reac- 
tion vessel under pressure of 2kg/cm^ while irradiating ultraviolet rays to chlorinate. On the way, sampling was made six 
times, and, after the solvent chloroform was distilled off by evaporator, respectively, it was replaced with toluene to 
obtain a 30 wt% toluene solution of each chlorinated SPP. Respective chlorine contents were 14.2, 18.2, 20.8, 22.3, 
25.1 and 32.2 wt.%. 

45 [0042] Into a four-neck flask attached with stirrer, cooling pipe, thermometer and dropping funnel, 333g of 30 wL% 
toluene solution of each of chlorinated SPPs with 6 levels of chlorine contents obtained through the reaction aforemen- 
tioned were put in and stirred under heating at 90^C. After 1 0g, 8g, 6g, 4g, 4g or 5g of malete anhydride were added to 
each chlorinated SPP and dissolved, and 4g, 4g, 3g, 5g, 1g and 1g of benzoyl peroxide were added, respectively, as a 
redteat generator, reaction was started. After stining for 3 hours at 90^C, the solution concentration was adjusted to 

50 30% with toluene. As a stabilizer, Epiol SB (from Nippon Oil and F^ts Co.) was added In amounts of 4% based on resin, 
respectively. 

[0043] In Table 1 , the chlorine content, grafting level of maleic anhydride and weight average molecular weight of 
resins obtained are shown. The resin solutions obtained were altowed to stand for a month at room temperature, but no 
changes were observed in the state of solution and appearance. In addition, the primer test was implemented similarly 
55 to Example 1 . The results are shown In Table 2 and Table 3. 
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[Example 3] 

[0044] Resin peltets prepared by mixing in proportion of 0.6kg of mateic anhydride and 0.2kg of di-t-butyl peroxide 
to 1 0kg of syndiotactic polypropylene (SPP from Mitsui Chemicals Inc., Ml = 3.7g/1 Omin) were fed into a biaxial extruder 

5 (L/D = 34, ^40mm, first ban^el through seventh barrel, with deairing vent equipped in the seventh barrel) to react. Ihe 
reactton was performed under conditions of retention time of 10 minutes and barrel temperature of ISO^'C (first banrel 
through seventh barrel), and, in the seventh barrel, remaining unreacted maiek: anhydride was removed by procedure 
of reducing pressure. Thus, maleic anhydride-modified SPP with melt viscosity of product obtained of about 3000 
mPa *s at 190^C and grafting level of maIek; anhydride of 4% was obtained. 

10 [0045] Five kg of this resin were put Into a glass-lined reaction vessel, SOL of chloroform were added, and gaseous 
chlorine was blown-in from the bottom of reaction vessel under pressure of 2kg/cm^ while irradiating ultraviolet rays to 
chlorinate. On the way, sampling was made six times, and, after the solvent chloroform was distilled off by evaporator, 
respectively, it was replaced with toluene to obtain a 30 wt.% toluene solution of each chlorinated SPP modified with 
maleic anhydride. As a stabilizer, Epicote 828 (from YUka Shell Epoxy Co.) was added in amounts of 4% based on resin. 

IS [0046] In Table 1 , the chlorine content, grafting level of maIek: anhydride and weight average molecular weight of 
resins obtained are shown. The resin solutk>ns obtained were allowed to stand for a month at room tennperature, but no 
changes were observed in the state of solutk)n and appearance. In addition, the primer test was implemented similarly 
to Example 1 . The results are shown in Table 2 and Table 3. 

20 [Comparative example 1] 

[0047] Five kg of isotactk: polypropylene (IPP) with melt viscosity of about 2300 mPa • s at 1 90^C were molten by 
heating to 190°C in a four-neck flask attached with stirrer, cooling pipe, thermometer and dropping funnel. After the 
inside of flask was replaced with nitrogen for 10 minutes, 250g of maleic anhydride were put in over about 5 minutes 

25 while stinging, and then 20g of di-t-butyl peroxide were added dropw'ise over about 30 minutes as a radical generator. 
After continued the reaction further for 30 minutes, unreacted maIek: anhydride was taken off while reducing the pres- 
sure in flask by aspirator. Next, this product was put into a glass-fined reaction vessel, SOL of chloroform were added, 
and gaseous chlorine was blown-in from the bottom of reaction vessel under pressure of 2kg/cm^ while irradiating ultra- 
violet rays to chlorinate. On the way, sampling was made four times, and, after the solvent chlorofomi was distilled off 

30 by evaporator, respectively, It was replaced with toluene to obtain a 30 wL% toluene solution of each chlorinated IPP 
modified with maIek; anhydride. As a stabilizer, Epioi SB (from Nippon Oil and Fats Co.) was added, respectively, in 
amounts of 4% based on resin. 

[0048] In Table 1 , the chlorine content, grafting level of maIek; anhydride and weight average molecular weight of 
resins obtained are shown. The resin solutions obtained were allowed to stand for a month at room temperature, but no 
35 changes were observed in the state of solution and appearance. In addition, the primer test viras implemented s'imilariy 
to Example 1 . The results are shown in Tat>le 2 and Table 3. 

[Comparative example 2] 

40 [0049] Syndk>tactk: polypropylene (SPP from Mitsui Chemicals Inc., Ml = 3.7g/10min) were fed into a biaxial 
extruder (L/D = 34, (^40mm, first barrel through seventh barrel), and the thenmai degradation was peribrmed under con- 
ditions of retention time of 10 minutes and barrel temperature of 350**C (first barrel through seventh banrel) to obtain 
SPP with melt viscosity of at>out 2000 mPa • s at 1 90'*C. Next, 5kg of this SPP were put Into a glass-lined reaction ves- 
sel, SOL of chloroform were added, and gaseous chlorine was t)lown-in front the bottom of reaction vessel under pres- 

45 sure of 2kg/cm^ while inradiating ultraviolet rays to chlorinate. On the way, sampling was made four times, and, after the 
solvent chloroform was distilled oft by evaporator, respectively, it was replaced with toluene to obtain a 30 wt.% toluene 
solution of each chtorinated SPP. As a stabilizer, Epkx)te 828 (finom YUka Shell Epoxy Ca) was added In amounts of 4% 
based on resin. 

[0050] In Table 1, the chlorine content and weight average molecular weight of resins obtained are shown. The 
so resin solutions obtained were allowed to stand for a month at room temperature, but no changes were observed in the 
state of solution and appearance. In addition, the primer test was implemented similariy to Example 1 . The results are 
shown in Table 2 and Table 3. 

[Comparative example 3] 

55 

[0051] By performing the procedure quite similar to Example 1, each of chlorinated SPPs modified with maleic 
anhydride at six levels of chlorine contents ranging from 14 to 34 wt% was obtained, but no epoxy compound was 
added. 
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[0052] In Table 1 , the chlorine content and weight average molecular weight of resins obtained are shown. When 
these resin solutions were allowed to stand for a month at room temperature, alt resin solutions discolored to reddish 
brown. With resin solutions immediately after production and resin solutions allowed to stand for a month at room tem- 
perature, the primer test was implemented similarly to Example 1 . Tlie results are shown in Table 2 and Table 3. 
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Table 1 



20 



30 



3S 



40 



45 



SO 







Chlorine content 


Maleic anhydride 


Average molecular weight 1) 


State of solution 








(wt%) 


















Mw 


Mn 


Mw/Mn 




pyamnlp 1 


1 


14.7 


3.9 


52800 


27800 


1.90 


Good 




2 


17.1 


3.7 


55000 


27300 


2.01 


Good 




3 


19.5 


3 5 


54400 


27600 


1.97 


Good 




4 


22.6 


3.4 


56000 


27400 


2.03 


Good 




c 


9fi 1 


3.3 


56000 


27400 


2.04 


Good 




6 


33.4 


2.9 


54000 


26500 


Z04 


Good 




1 
1 


14 0 


8.5 


74000 


36600 


2.02 


Good 








o./ 


42000 


21000 


2.02 


\3UUU 




q 
o 






69200 


35500 


1.95 






*f 


99 q 


O.D 


123000 


60300 


2.04 


V3UUU 




c 
«J 


9JR 1 


O.f 


200000 


98000 


2.04 






6 


32.2 


4.4 


210000 


102900 


2.04 


Good 




1 


2-0 


3.9 


84000 


41600 


2.02 


Good 








^ ft 


82000 


40800 


2.01 


wUUU 




o 


Q 0 


^ ft 


76200 


38700 


1.97 






4 


16.8 


3.3 


75000 


37000 


2.03 


Good 




5 


22.1 


3.1 


73000 


36000 


2.04 


Good 






9R 1 


9 Q 


68000 


33000 


2.04 




: 

Cx)mpafuJVG 


1 


1Q 1 
1 sr. 1 


'I 7 


Unmeasurable 




example 1 


2 


20.6 


3.5 


65000 


20900 


ail 


Good 




3 


22.4 


3.4 


65000 


22100 


2.94 


Good 




4 

t 


9S 1 


3.3 


65000 


22000 


2.96 


Good 




1 
1 


1 O.D 




65000 


32000 


2.02 


Good 


example 2 


2 


20.3 


0 


65000 


32000 


2.02 


Good 




3 


23.2 


0 


65000 


32000 


2.02 


Good 




4 


30.1 


0 


65000 


32000 


2.02 


Good 


Comparative 


1 


14.4 


3.9 


56000 


27800 


Z01 


Poor2) 


examples 


2 


17.6 


3.7 


52100 


27300 


1.91 


Pdor2} 




3 


20.1 


3.5 


56000 


27600 


2.03 


Poor2) 




4 


22.6 


3.4 


56000 


27400 


2.03 


Poor2) 




5 


26.5 


3.3 


54300 


27400 


1.98 


Poor2) 




6 


33.3 


2.9 


54000 


26500 


2.04 


Poor2) 



1) Mw shows wBight avarage molecular weight, Mn shows nunnber average molecular weight and Mw/Mn shows dispersion. 
SB 2) After allowed to stand for a month at room temperature, discolored to reddish brown. 
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Table 2 





(To syndiotactic polypropylene prime material) 


5 




Immediately after production 


After preservation for a month 








Adherence 


Gasoline resist- 
ance 


Moisture resist- 
ance 


Adherence 




Moisture resist- 
ance 


10 


Gasoline 


































example 1 


1 


1 UUy 1 UU 


uooa 


UiOOu 


inn/inn 

1 UUr 1 UU 


Good 


Good 






o 

£. 


inn/inn 


wUUU 


OUUU 


1 nn/1 nn 

1 UUr 1 UU 


OUOQ 


kauou 


IS 




O 


1 nn/1 nn 

1 UUr 1 vU 




V300U 


1 nn/1 nn 

1 UU/ 1 UU 


Good 


Good 






4 


1 00/1 00 


Good 


Good 


100/100 


Good 


Good 






O 


i nn/1 nn 


Good 


Good 


i nn/1 nn 
1 UU/l UU 


Good 


Good 


20 




b 


1 nn/1 nn 
1 UU/ 1 UU 


Good 


Good 


lUU/lUU 


oOOu 


(aOOO 


Example 2 


•I 

1 


lUWl UU 


uooa 


uOOu 


1 An/4 t\t\ 
lUWiOU 


(a 000 


laOOd 






o 

d. 


1 nn/1 nn 

lUUv lUU 


laooa 


Good 


1 nn/1 nn 
1 UUr 1 UU 


Good 


Good 






Q 
«3 


1 nn/1 nn 

1 UUr 1 UU 


uoou 


Good 


1 nn/1 nn 

lUUr lUU 


Good 


Good 


25 




4 


100/100 


Good 


Good 


100/100 


Good 


Good 








1 nn/1 nn 

1 UU/ 1 UU 


Good 


Good 


100/100 


Good 


Good 






D 


1 nn/1 nn 
1 UU/ 1 UU 


Good 


Good 


100/100 


Good 


Good 


30 


example o 




1 nn/1 nn 
1UU/ lUU 


Good 


Good 


100/100 


Good 


Good 




2 


100/100 


Good 


Good 


100/100 


Good 


Good 






O 


1 nn/1 nn 

1 UUr 1 UU 


Good 


Good 


100/100 


Good 


Good 






*!■ 


1 nn/1 nn 

1 UUr 1 UU 


Good 


Good 


100/100 


Good 


Good 


3S 






1 nn/1 nn 
1 UUr 1 UU 


Good 


Good 


100/100 


Good 


Good 






6 


100/100 


Good 


Good 


100/100 


Good 


Good 




Comparative 


1 




No implementation 


No implementation 


40 


example 1 


o 


*^n/inn i\ 

our 1 UU 1 ^ 


Poor 


Poor 


20/100 1) 


Poor 


Poor 




•a 

o 


90/1 nn w 

£\M 1 UU 1 / 


Poor 


Poor 


20/100 1) 


Poor 


Poor 








n/inn i^ 

ur 1 UU 1 ^ 


Poor 


Poor 


0/1001) 


Poor 


Poor 




f\fsmr\si rsi'tiuo 
\y%Ji 1 ipdi ctU Vc 


1 


n/1 on o\ 

Ur 1 UU 


Poor 


Poor 


0^1002) 


Poor 


Poor 


45 


example 2 


2 


0/1002) 


Poor 


Poor 


0^100 2) 


Poor 


Poor 






3 


0/100 2) 


Poor 


Poor 


0/100 2) 


Poor 


Poor 






4 


0/100 2) 


Poor 


Poor 


0/100 2) 


Poor 


Poor 




Comparative 


1 


100/100 


Good 


Good 


70/100 2) 


Poor 


Poor 


50 


&cample3 


2 


100/100 


Good 


Good 


70/100 2) 


Poor 


Poor 






3 


100/100 


Good 


Good 


10/100 1) 


Poor 


Poor 






4 


100/100 


Good 


Good 


10/1001) 


Poor 


Poor 


55 




5 


100/100 


Good 


Good 


10/100 1) 


Poor 


Poor 






6 


100/100 


Good 


Good 


10/1001) 


Poor 


Poor 



1) InterlayBr peeling between prime material and primer 

2) Interiayer peeling between primer and top pant 
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Tables 



5 


(To Ultrahigh rigidity polypropylene prime material) 






Immediately after production 


After preservation for a month 








Munereiice 


vsasoiine 


iviois>Lurf; 


Aonerence 


Gasoline 


Moisture 


10 








resistance 


resistance 




resistance 


resistance 


Example 1 


1 


100/100 


Good 


Good 


100/100 


Good 


Good 






2 


100/100 


Good 


Good 


100/100 


Good 


Good 






3 


loonoo 


Good 


Good 


100/100 


Good 


Good 


15 




4 


100/100 


Good 


Good 


100/100 


Good 


Good 






5 


100/100 


Good 


Good 


100/100 


Good 


Good 






6 


100/100 


Good 


Good 


100/100 


Good 


Good 




Example 2 


1 


100/100 


Good 


Good 


100/100 


Good 


Good 


20 




2 


100/100 


Good 


Good 


100/100 


Good 


Good 






3 


100/100 


Good 


Good 


100/100 


Good 


Good 






4 


100/100 


Good 


Good 


100/100 


Good 


Good 


25 




5 


100/100 


Good 


Good 


100/100 


Good 


Good 






6 


100/100 


Good 


Good 


100/100 


Good 


Good 




Example 3 


1 


100/100 


Good 


Good 


100/100 


Good 


Good 


30 




2 


100/100 


Good 


Good 


100/100 


Good 


Good 




3 


100/100 


Good 


Good 


100/100 


Good 


Good 






4 


100/100 


Good 


Good 


100/100 


Good 


Good 






5 


100/100 


Good 


Good 


100/100 


Good 


Good 


35 




6 


100/100 


Good 


Good 


100/100 


Good 


Good 




Comparative 


1 


No implementation 


No implementation 




example 1 


2 


100/100 


Good 


Good 


100/100 


Good 


Good 


40 




3 


100/100 


Good 


Good 


100/100 


Good 


Good 




4 


70/100 1) 


Poor 


Poor 


55/100 1) 


Poor 


Poor 




Comparative 


1 


0/100 2) 


Poor 


Poor 


0/100 2) 


Poor 


Poor 




example 2 


2 


0/100 2) 


Poor 


Poor 


0/100 2) 


Poor 


Poor 


45 




3 


0/100 2) 


Poor 


Poor 


0/100 2) 


Poor 


Poor 






4 


0/100 2) 


Poor 


Poor 


0/100 2) 


Poor 


Poor 




Comparative 


1 


80/100 2) 


Poor 


Poor 


50/100 2) 


Poor 


Poor 


SO 


example 3 


2 


70/100 2) 


Poor 


Poor 


10/1001) 


Poor 


Poor 




3 


50/100 2) 


Poor 


Poor 


0/1001) 


Poor 


Poor 






4 


10/100 1) 


Poor 


Poor 


0/1001) 


Poor 


Poor 






5 


0/1001) 


Poor 


Poor 


0/1001) 


Poor 


Poor 


55 




6 


0/1001) 


Poor 


Poor 


0/1001) 


Poor 


Poor 



1) Interlayer peeling between prime material and primer 

2) Interiayer peeling between primer and top paint 
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• Adherence 

[0053] A hundred cross-cuts reaching the base were made on the painted surface at intervals of 2 mm and cello- 
phane adhesive tape was adhered closely thereon. Then, it was peeled off in the direction of 1 80° to examine the extent 
5 of remaining painted film. 

• Gasoline resistance 

[0054] A painted plate was soaked into regular gasoline:ethanol=9:1 (v/v) for 120 minutes and the state of painted 
10 film was observed. 

» Moisture resistance 

[0055] A painted plate was soaked into wami water of 40^C for 240 hours to examine the state of painted film and 
15 adherence. 

Ultilizabilrty in the industry 

[0056] It can be seen that, from the results in Table 1 , the chlorinated products of SPP keep good state of solution, 
20 even if chlorine content may be low, and, from the results in Table 2, carboxyl group-containing chlorinated SPP is more 
excellent in the adherence to SPP prime material and the adherence to upper paint than cart)oxyl group-containing IPP. 
Moreover, it was recognized from the results in Table 3 that carboxyf group-containing chlorinated SPP was also excel- 
lent In the adherence to conventional ultrahigh rigidity PP prime material. Based on these results, it is seen that the 
inventive carboxyl group-containing chlorinated syndiotactic polyolefin is a useful resin as a binder resin. 

25 

Claims 

1. A binder resin composition comprising cart)oxyt group-containing chlorinated syndtotactic polyolefin resin with chlo- 
rine content of 0.1 to 40 wt%, grafting level of a,p-unsaturated carboxylic acid and/or its acid anhydride of 0.5 to 

30 1 0 wt.% and weight average molecular weight of 30000 to 220000 and organk: solvent. 

2. The binder resin composition of Claim 1 , wherein epoxy resin is added additionally as a stabilizer. 

3. A method of producing binder resin conrposition comprising the steps of graft copotymerizing a,p-unsaturated car- 
35 boxylrc acid and/or its add anhydride onto syndiotactic polyolefin produced using metallocene compound as a 

polymerization catalyst in amounts of 0.5 to 10 wL%, then chlorinating to chlorine content of 0.1 to 40 wt.%, and 
dissolving the carboxyl group-containing chlorinated syndiotactic polyolefin resin with weight average molecular 
weight of 30000 to 220000 Into organb solvent 

40 4. A method of producing binder resin composition comprising the steps of chlorinating syndiotactic polyolefin pro- 
duced using metallocene compound as a polymerization catalyst to chlorine content of 0.1 to 40 wt%, then graft 
copolymerizing cc,p-unsaturated carboxylic acid and/or its acid anhydride in amounts of 0.5 to 10 wt.%, and dissolv- 
ing the cart)oxyl ^up-containing chlorinated syndiotactic polyol^n resin with weight average molecular weight of 
30000 to 220000 into organk: solvent 

45 



so 



55 



11 



EP1 065245A1 



INTERNATIONAL SEARCH REPORT 



Imentttional ^plication Na 

PCr/JP99/05731 



A CLASSIFICATION OF SUBJECT MATTER 

Int.CX^ C0BL51/06, C08F255/00 



AccoidiagtolntentttiooalPatemaasMficatk^ 



B. FIELDS SEARCHED 



Minimiim docu m r nt H t ion seaiched (dissificttion system follofwcd by dassificitioa symbob) 

Int.Cl^ C08L51/06, C08P255/00, C08F289/00, C09D151/06 



ICflVdlCd OdMf duo IBinilttUIH 



Id lhec3itaat thai such 



are included ID the fieldi soucfaed 



Eleciroiik datt base consalted during the intenntional search 

CAS OSfLnxZ, •chlorinated**, •chlorine", polypropylene", "graft", "acid", 
"anhydride" in abstract, C08F255/00, C08P289/00 



C DOCUMENTS CQNSn^RED TO BE RELEVANT 



Ciltfioo of document, with indication, where ap propr i ate, of the reievant passages 



Relevant to cUimNa 



PX 



JP, 11-189742, A (Nippon Paper Industries Co., Ltd.), 
13 July, 1999 (13.07.99), 

Claims; Par. NOS. [0009], [0012] to [0014], [0017] 
(Family: none) 

JP, 60-013807, A (SHOMA DBNKO K.K.), 
24 Jazmary, 1985 (24. 01.85), 

Claims I page 4, upper left column, line 16 to upper right 
column, line 9; page 6, upper left column, lines 9 to 13 
(Family: none) 

JP, 04-028701, A (CHXSSO CORPORATION), 
31 January, 1992 (31.01.92), 

Claims; page 5, lower right column, line 11 to page 6, 
upper left column, line 4 (Family: none) 



JP, 07-018016, A (Toyo Kasei Kogyo Co. 
20 January, 1995 (20.01.95), 
Claims (Family: none) 



X*td.), 



1-4 



1-4 



1-4 



1-4 



n Further doamientsae listed in the continuatioa of Box C Q See psteitf fiusily amiex. 



"A* doamcnt^^b^tltt gBBaalitattofte 
_ cowridcffBd Ip beof fti ci ilai icIavaPBe 
IS" caitterdDauaealbiapBbliihedaM or after the ialeniilieniini^ 

*L" doGunantiirfiidiiniylhnmfkiubaQQ priority 

citad to csiablisb die publicatioQ dtte of aaothcr emioQ or other 

spcdal feaaoo (a ipcc^ed) 
^0^ do cuiac ii t tcfigfiiig t&id wri disclcauii^ un^ ex hib it ion cr ctfatr 



Islef rt T H n i i n ft irt published aftcT the imtnialwnil filing date or 
piioiiy drte and doi in coaflict with the app l i en io n but cited id 



document ofpArticalirfdevanoe^ thee 
coQSidefcd iwifci or ciiwnl be c miri d et c d to involve en inventive 
Blep when the document is l^un akme 

eonsidned to SDwohfB an inventive st^vribcB the docuineulia 



'V document pubUahed prior to tbtialcnaiiDnaifilins date but later 
ihsa the pnonty dtte daiined 



c oi rtin atiimbciagobvieiialoapcrsoB s luUcdintlieart 



Date of the actual complftinn of the tniematioQal search 
15 December, 1999 (15.12.99) 



Date of mailing of the intevnational aeaicfa report 
28 December, 1999 (28.12.99) 



Name and nuuliog address of the ISA/ 
Jai>anese Patent Office 

Facsimile No. 



Authorized oflicer 
Tdei^oneNo. 



Fdfin PCT/ISA/210 (second shoet) (July 1992) 



12 



